Body Language, Voice, Words, and their Alignment
Throughout the research literature Modes of Communication elements (vocal, visual, verbal) have repeatedly been shown to influence the creation of meaning. For instance vocalic elements such as loudness, pitch, and timing (i.e., speech rate and rhythm) are important characteristics of any spoken communication performance (Pittam, 1994) . The pitch, variation, and rate of a speaker's voice have been found to influence audience perception of the authority of the speaker (Tusing & Dillard, 2000) . Persuasiveness has been shown to depend on fluency of speech and pitch variety (J. K. Burgoon, Birk, & Pfau, 1990) . In the field of education, vocal qualities, such as the teacher's rate of speaking, variability in tone and pitch, and volume, have been shown to enhance teacher clarity (J. C. McCroskey, Richmond, & McCroskey, 2006) and influence students' perceptions of their teachers (Hinkle, 2001; Richmond, 1984) .
Non-verbal communication forms a fundamental part of quality teaching, and as such features in communication assessment instruments such as the Teacher Communication Questionnaire (She & Fisher, 2002) . The use and positioning of the speaker's body may influence the extent to which they are perceived to be engaging other people in communication (Robinson, 1998) . Visual cues have been found to make a greater contribution to communication of emotional meaning than audio cues, though this can depend on the emotions being conveyed (Burns & Beier, 1973) . Communication competence has been found to depend on facial pleasantness and expressiveness, whereas persuasiveness was positively correlated to vocal pleasantness (especially fluency and pitch variety) (J. K. Burgoon, et al., 1990) . Persuasiveness has also been positively correlated with facial expressiveness, and bodily relaxation (J. K. Burgoon, et al., 1990) . Effective non-verbal support in the Science classroom has been found to correlate to higher levels of student achievement (She & Fisher, 2002) . Analysis of non-verbal teacher communication in the English as a second language classroom suggest that gesture and other non-verbal behaviour make a salient contribution to the language acquisition process (Lazaraton, 2004) . The power of words and non-verbal strategies used by teachers have also been found to be particularly influential in particular contexts, for example, in interaction with Attention Deficit Hyperactivity Disorder student behaviours (Geng, 2011) .
The verbal content or 'words' that are used in a presentation undoubtedly play a fundamental role in teaching. For instance, teaching using more positive language in the form of confirmation can lead to greater cognitive and affective learning, as well as less challenging student behaviour (Goodboy & Myers, 2008) . Language elements become more important than non-verbal modalities as the purpose of the communication act shifts from communicating emotional to factual meaning (J. K. Burgoon, 1985) . In experiments by Merhabian and Ferris (1967) 93% of the emotional meaning communicated by actors was attributed to non-verbal elements. However in a presentation context, while auditory and visual elements can enhance a presentation, the content of the speech plays a much more significant role than is often assumed (Marsh, Hart-O'Rourke, & Julka, 1997) . In an analysis of the relative contribution of different communication modes on the persuasiveness of presentations, Jackob, Roessing and Petersen (2011) concluded that auditory and visual stimuli could either enhance or detract from the persuasiveness of a presentation depending upon how they were used. Other research supports the general conclusion that language choice and the sequencing of ideas have a critical influence on the quality of a presentation (Blunck, 1997) .
The effect of perceived alignment between body-language, voice and words has also been of interest to researchers. In an education context, congruence between verbal and non-verbal messages from the teacher have been implicated as influencing the effectiveness of classroom management (Brown, 2005) . When verbal and non-verbal cues are incongruent, there is greater credence given to the latter rather than to the former (M. Burgoon, Hunsaker, & Dawson, 1994) . In experiments on incongruent communication, non-verbal cues were 3 to 4 times more important in the attribution of superiority/inferiority than were the verbal statements (Argyle, Salter, Nicholson, Williams, & Burgess, 1970) . The way in which verbal and non-verbal communication constructs are blended can also enhance the perceived sense of presentation clarity (Argyle, et al., 1970) .
Clarity, Appropriateness, Engagement and Confidence
Throughout the literature Constructed Impression elements of confidence, clarity, engagement and appropriateness have been associated with the quality of presentation performance. Teacher clarity has been associated with positive student achievement (Hines, Cruickshank, & Kennedy, 1985) , as well as affective learning and student motivation (Comadena, Hunt, & Simonds, 2007) . Clarity as a communication element has formed part of assessment instruments such as the Quality Measures of Teaching Performance Scale (Werner & Rink, 1989 ) and has at times been used as an objective measure of teaching performance in educational research (Rubin & Feezel, 1986) . Clarity can be explained in terms of perception as "the degree of effort required by an active listener to understand a speaker's delivery in any given situation" (Millar, 1993, p. 288) . Clarity is a fundamental component of ensuring understanding, which Bartsch (1987) defines as the "overall goal of communication" (p. 287). Perception of clarity of communication is often related to phonetic and paralinguistic phenomena, such as notions of pragmatic and auditory correctness (Millar, 1993) . Based on an analysis of texts that focused upon elocution, public speaking, voice training, and remedial speech education, Millar (1993) proposed that clarity depends on pronunciation and articulation, rate and rhythm, loudness, pitch and voice quality.
Appropriateness involves the impact on the audience of the speaker's knowledge of and adherence to social rules, norms, and pragmatics (Westmyer, Di Cioccio, & Rubin, 1998) . The impression of appropriateness depends upon the meaning as communicated by speakers and interpreted by listeners (Yule, 1996) . Social appropriateness depends on the context in which the communication episode is being enacted (Kellermann & Park, 2001 ). Language choice is also an espoused component of appropriateness (Blunck, 1997) . Dohen, Schwartz and Bailly (2010) see appropriateness as the true challenge of communication, "to take into account and integrate information not only from the speakers but also from the entire physical environment in which the interaction takes place" (p. 477).
Engagement has been shown to positively correlate with teacher confidence, which in turn is positively related to student performance (L. L. McCroskey, Richmond, & McCroskey, 2002) . Teachers who use appropriate eye contact, gesturing and moving around the classroom, smiling, voice modulation, and humour have been found to be highly effective in engaging students (Hsu, 2010) . In the area of persuasion, greater vocal pleasantness (especially fluency and pitch variety), kinesic and proxemic immediacy, facial expressiveness, and kinesic relaxation all play an important role (J. K. Burgoon, et al., 1990) .
Confident communication has been associated with expert and experienced teachers (Webster, 2010) . Behaviours associated with confidence include good eye contact, strong voice, and limited adaptive gestures (Blunck, 1997) 
. The antithesis of communication confidence is
The Modes of Communication were represented by the body language, words, voice and alignment variables. The Constructed Impression was represented by the confidence, clarity, engagement and appropriateness variables.
In order to develop standardised conceptions of the constructs, each of the assessors initially rated a selection of 10 videos (not from those included in the final data-set), scoring each item out of ten. From this sample marking it was determined that providing descriptions of performances at different levels of accomplishment for each of the items was not feasible due to the multiplicity of factors that could affect performance of an item. For instance, describing a medium level of performance for the quality of voice item was problematic because tone, rhythm, projection and so on could contribute to the quality of voice in many different ways. Instead, it was decided that the most appropriate way to assess each item was to define poor and excellent performance for each of the constructs and rely on the expertise of the raters to allocate a mark from 0 to 10. The use of numeric scores on rating scales has been used to objectively compare communication constructs and instruments in previous research (McCaleb, 1984; Rubin & Feezel, 1986) .
The descriptions of poor and excellent performance for each of the items are provided in Tables 1 and 2 The overall score was based on the assessors' evaluation of the presentation as a whole. Assessors rated the overall score first and the other items afterwards so that their first impression of the performance would not be influenced by the other component scores they allocated. There was some discussion after the sample marking regarding what should and should not be included in the assessment of words. It was decided amongst the panel that the words item related to the language that was used as if it were a written as a script, not to the manner with which the words were spoken (as this would be voice) and not to the quality of discipline specific information provided (as this would relate to subject area knowledge rather than communication ability).
Marks for each presentation were averaged across all five raters to form an overall score out of ten for each item. For instance, the five scores for body language were averaged across the five assessors to form an overall score for body language. Averaging all five scores reduced any influence that one assessor might exert by marking relatively higher or lower than other assessors. Absolute scores were not of interest throughout the study, only the way in which scores across items related to one another. Thus a relative measure was used to calculate interrater reliability (see Results section below).
To account for the longitudinal nature of the study whereby students' videos were rated at four separate time points, data were analysed using the linear mixed model procedure in IBM SPSS Version 19. The linear mixed method model allowed for the presence of both random and fixed effects, thus allowing a larger sample to be incorporated into the analysis by enabling all four time points to be included in the sample. Participants were entered as the level 2 variable and time points the level 1 variable because time points were nested within participants. Random effects ANOVA using maximum likelihood estimation were performed for each Constructed Impression variable in order to determine whether the data needed to be treated as nested by time of measurement. Estimates of level 2 variance (random intercepts for participants) were significant in all four cases: confidence, estimate = .19, Wald Z = 3.28, p = .001, estimate for residual = .28; clarity, estimate = .21, Wald Z = 3.34, p = .001, estimate for residual = .29; engagement, estimate = .28, Wald Z = 3.66, p< .001, estimate for residual = .26; appropriateness, estimate = .25, Wald Z = 3.27, p = .001, estimate for residual = .37. As well as this, the intraclass correlations were above .40 for all models (indicating nearly half of the variance in the dataset is from individual participants), thus strongly suggesting the need for multilevel modelling. A series of analyses investigating the need for random intercepts and slopes for the level 2 variable detected significant variation around the intercepts in all models (analyses available from authors on request). However, random variation in slopes was not significant, so slopes were therefore entered as fixed factors in all subsequent analyses.
Since ratings on all subscales were conducted by the same raters, multi-collinearity in the dataset and the redundancy of one or more predictors was a distinct possibility. The Variance Inflation Factor (VIF) was calculated for each predictor for models predicting to Overall score in order to assess the extent of multi-collinearity. The VIF values were under 4 for all predictors, implying that there was no substantial multi-collinearity. Thus it was deemed appropriate to simultaneously include all predictors in the analyses.
Results

Validity of Modes of Communication elements
Research Question 1 (RQ1) aimed to determine whether Modes of Communication elements of body language, voice, words and alignment contributed to overall presentation performance. Parameter estimates and significance levels for all predictors in the Modes of Communication model incorporating body language, voice, words and alignment are shown in Table 3 Table 3 it can be seen that body language, voice, words and alignment all made a significant contribution to the prediction of overall score, thus providing validation for the inclusion of these elements in communication assessment models for pre-service teachers. By comparing the magnitude of the parameter estimates it can be seen that alignment made the greatest contribution to overall performance, followed by words, then voice, then body language.
Validity of Constructed Impression Elements
Research Question 2 (RQ2) aimed to determine whether the clarity, appropriateness, engagement and confidence elements of the Constructed Impression model contributed to overall presentation performance. The parameter estimates and significance levels for the clarity, appropriateness, engagement and confidence predictors in the Constructed Impression model are shown in Table 4 Table 4 shows that clarity, appropriateness, engagement and confidence all made a significant contribution to predicting overall score, thus also providing validation for including these elements in communication assessment models. By comparing the magnitude of parameter estimates in Table 4 it can be seen that appropriateness made the greatest contribution to overall performance, followed by engagement, then clarity and then confidence.
Efficacy of Modes of Communication and Constructed Impression Models
Research Question 3 (RQ3) aimed to determine whether the Modes of Communication model or the Constructed Impression model provided a better estimate of overall presentation performance. Comparing Akaike's Information Criteria (AIC) and Schwarz's Bayesian Criterion (BIC) across models (both presented in smaller is better format in Table 3 and Table 4 ) enabled this comparison to be drawn. The lower Akaike's Information Criteria (AIC) and Schwarz's Bayesian Criterion (BIC) scores for the Constructed Impression approach indicates that it provided a better prediction to overall score than the Modes of Communication approach. However the linear mixed method of analysis does not enable determination of whether this difference in predictive ability is significant.
A second comparison was drawn by contrasting the overall performance score with the average of the Modes of Communication scores and the average of the Constructed Impression scores for all time periods combined. Averaging or totalling scores for the elements of communication being examined to derive a total score is a common assessment practice and one that has been used extensively in communication research (McCaleb, 1984; Rubin & Feezel, 1986; Yamashita & Nakajima, 2010) . The Constructed Impression model mean (M = 7.453) was significantly higher than both overall mean (M = 7.313) and the Modes of Communication mean (M = 7.308), but the overall mean and the Modes of Communication mean were not significantly different. While this indicates that the adding the Constructed Impression elements to form a total score tended to overstate overall presentation performance, it is noted that the magnitude of this difference was not substantial.
Relative Performance of Pre-service Teachers on Modes of Communication and Constructed Impression Elements
Research Question 4 (RQ4) aimed to examine whether there were any significant differences between pre-service teacher communication capabilities in the Modes of Communication and Constructed Impression elements. The mean scores for all predictors across all 164 presentations are provided in Table 5 The scores for all predictors were compared to determine if there were any significant differences between them. The following comparisons were significant: body language was lower than all other subscales, voice was higher than alignment and engagement, words was higher than alignment and engagement but lower than clarity and appropriateness, alignment was lower than confidence, clarity and appropriateness, confidence was lower than clarity, but higher than engagement, clarity was higher than engagement, engagement was lower than appropriateness. These relative differences provide an indication of where teacher educators and pre-service teachers themselves may focus their attention in order to improve communication performance.
Contribution of Modes of Communication Elements to Constructed Impression Elements
The final research question (RQ5) aimed to examine the extent to which the Modes of Communication elements of body language, voice, words and alignment contributed to the (predicted) Constructed Impression elements of clarity, appropriateness, engagement and confidence. In order to assess the predictive contribution of Modes of Communication to Constructed Impression elements, four multilevel models were run with body language, voice, words and alignment predicting each of confidence, clarity, engagement and appropriateness in turn. As noted above, in all models, a random intercept for the level 2 variable, participant, was entered but the slope was fixed. Similarly, in all models, body language, voice, words and alignment were entered as fixed factors. This modelling revealed that all predictors were significant in all models with the exception of body language in the model predicting to confidence, and voice in the model predicting to appropriateness. The magnitude of the parameter estimates provides an indication of the relative contribution of each Mode of Communication variable to each Constructed Impression variable. It should be noted that body language was a significant negative predictor of clarity, implying higher scores on body language were associated with lower scores on clarity.
Constructed Impression model (confidence, clarity, engagement and appropriateness). Thus all elements are relevant candidates for inclusion when assessing communication performance.
The Constructed Impression model of assessing communication performance provided a better fit to overall performance than the Modes of Communication approach, according to Akaike's Information Criteria (AIC) and Schwarz's Bayesian Criterion (BIC) scores. However, the fact that the AIC and BIC scores for each model are of reasonably similar magnitude, and that all elements in each model are significant predictors of overall performance, implies that both models constitute valid approaches to assessing communication performance. Moreover, the average of the Modes of Communication scores was a more accurate estimate of the overall score for each student than the average of the Constructed Impression scores (the latter of which was significantly different from the mean). This further adds to the qualitative balance of these two approaches to assessing communication performance.
The Constructed Impression elements were generally rated higher than the Modes of Communication elements, as indicated by its significantly higher mean average score. The fact that the Constructed Impression average is significantly higher than the overall score may also imply that there are negative features of presentation performance that are not captured by the Constructed Impression elements alone. On average across the entire dataset participants scored highest on clarity, appropriateness and voice, and lowest on body language, engagement and alignment. It is possible that the score on body language was somewhat influenced by the videorecording process, whereby the proximity of the camera may have caused students to be less expressive with their body language and to receive lower scores. Also performances may have been altered due to the absence of an audience for the presentations. However, overall, these relative performances provide an indication of where pre-service teachers and teacher educators may choose to focus their attention in terms of areas of need.
The study demonstrates the relative contribution of body language, voice, words and alignment to the overall presentation performance score, with alignment making the largest contribution to overall perceived presentation quality and body language the least. This has important implications for communication development and training. Firstly, use of body language, voice and words should not be taught in isolation since according to this study the alignment between these elements has a greater impact on the perceived quality of the presentation than any one element alone. Secondly, whereas previous research by Mehrabian and Ferris (1967) has led to the popular perception that body language is more important than voice, which in turn is more important than words, this more authentic study found the opposite ordering of elements applies.
The results also provide evidence relating to the relative importance of confidence, clarity, engagement and appropriateness to the overall perception of a presentation, with appropriateness making the largest contribution to predicting the overall score, followed by engagement, then clarity, then confidence. This indicates that development of pre-service teachers' communication capabilities should focus upon understanding contextual features of communication that may improve the appropriateness of the presentation, and emphasise the importance of being clear and engaging rather than becoming to concerned about appearing confident.
The study also enabled analysis of how Modes of Communication (body language, voice, words and alignment) contributed to the Constructed Impression (confidence, clarity, engagement and appropriateness). Confidence was predominantly predicted by the words and alignment, which provides evidence against over-emphasising the role of body language and voice in creating an impression of confidence. Engagement was mainly predicted by voice, then alignment, then body language and words (all significant). This may demonstrate that when trying to engage pupils in a classroom, the way that voice, body language and alignment are used may be more important than the quality of the concepts that are spoken. Appropriateness was mainly predicted by words, then alignment and body language, potentially indicating that incorrect word choice may have a highly detrimental impact on the perceived appropriateness as compared to using an inappropriate voice. Clarity of presentation was mainly predicted by the words that were spoken and alignment, followed by the voice. Interestingly, clarity was negatively predicted by body language, potentially indicating that over-use of body language in a presentation may actually distract from the clarity of the message being delivered.
As with any scientific study, the context of this analysis should be taken into account when considering the generalisability and applicability of these results to other domains. This study related to teachers in training and assessment of a simulated performance as presenters to classes of school students. However, it is contended that this study provides a more authentic dataset than many of the laboratory analyses of communication that have gained popular attention.
